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EXECUTIVE SUMMARY
Electricity has become   as important as air, water & food in human life. Life  without  electricity is not  imaginable for its  use  in different  form has so deeply entrenched into  our lives. The ever  increasing  need of  enhanced productivity, efficiency and  comfort/convenience has  made  its  usage  intense in terms of  quality/quantity/ form.

Unlike  food & water  but  like  air it is life supporting if  in  control  but  devastating  when  out  of control. Hence, the  saying “Electricity is a  good slave but  bad Master”.

Rail transportation like  other aspects  of life  has seen intense  dependence on electricity to  improve  its  efficiency, safety & quality of service. With the stress on  prevention  of accident  on Indian  Railways, avoidance  of Electrical  accidents is one  critical area  which has been  addressed in this paper.

Considering   the  destructive and  damaging power  of electricity  if  not  handled  properly, legislations, rules  and regulations have been framed to ensure  public  safety  from  electrical installations, equipments etc.

Unfortunately  many loose ends exist as on date  when  it comes  to the issue  of  implementation of  various  statutory provisions not only to Rail Transport sector  but  many other sectors pertaining  to electrical safety  as intended by  legislation for public  safety.

This  paper is an  effort  to bring  out the  obligations and  responsibilities  stipulated  in these statutory Regulations and asses the  level  of  implementation at present  as also identify the areas  where  implementation needs to  be  streamlined  and  suggest the modalities  for  strengthening  the aspect  of public  safety, as part  of  corporate responsibility. 

PUBLIC SAFETY IN PUBLIC utilities are globally achieved through three tier structure. 

STATUTORY SAFETY:   Through legislation, eg. Railway Act for Railway Safety, Electricity Act for  Electrical Safety, Explosive Act for  use of  explosives Chief Counsellor  of Railway Safety, Chief Elect. Inspector about DGMS, BCAS.

CORPORATE SAFETY:       Overall management of  safety for  operating Agency eg. generally responsibility of CEO with or with at a separate organise structure for Safety  Management.

OPERATIONAL SAFETY: Implementation of safety functions at operational level by operating agency.
In transport sector different modes have different level of implementation depending   on its constituents and use of inputs, transaction with other  public activities. Use of electricity in Railways was negligible, 50 years back, except in Suburban  area of   Mumbai, Kolkata & Chennai, both  in  magnitude, complexity & variety of forms. Today a Rajdhani has a  2MW veritable  power house  on wheels which continuously generates appx. 1MW of power which is transmitted, distributed & used at High & Medium voltage on the train. This  is  excluding  the  electricity  used  for  haulage  of the  train which  would be  in the  range  of another  3-4  MW. It  takes  less than  3 minutes for a  each  to  turn to  ashes in a  train moving at 120 KMPH  after it catches fire. 
1.0
USE OF ELECTRICITY ON INDIAN RAILWAYS

1.1
Historical Background:

Historically passenger carriages were provided with a 24-volt electrical system (similar to an automobile electrical system), wherein electricity was generated, distributed and used in the carriages at 24 volts to provide lighting and ventilation.  As regard locomotives (i.e. steam locomotives at that time), these were provided with a small capacity turbo steam generator for headlight and cab light at 32 volts.  

1.2 Present Status

Today Indian Railways use various types of carriages and vehicles (referred to as “Rolling Stock”) that have electrical equipment for traction and controls, lighting, ventilation, air-conditioning and other passenger amenities.  In addition to the electrical equipments provided in the Rolling stock, various other fixed installations are also required for supplying power to the Rolling stock, and other electrical equipments required for lighting, ventilation, passenger amenities, train operations, signaling, telecommunication etc., as briefly described below:

a) Passenger carriages are provided with installations for generation, transformation and distribution of electricity at various voltages

b)  like 110 V AC and DC, 230 V AC, 415 V AC, 750 V AC etc., for lighting, ventilation, air-conditioning, heating and various types of pantry car equipment.  Further, the development of equipment using high voltage and power-electronics system of capacity up to 500 kW is in progress.

c) As regards locomotives and other motive power units like electrical multiple units (EMU) and diesel multiple units (DMU), high, medium and low voltage systems for traction and controls are already operational. 

d) For extending power to locomotives and other electrical rolling stock, 25 kV AC and 1500 V DC system traction overhead equipment as well as 750 V DC third rail system in Kolkatta Metro are in operation.

e) As far as stationary applications are concerned, power supply is extended for lighting and ventilation in Railway stations, workshops, maintenance yards, goods sheds, administrative and ancillary offices, pumping and sewage installations, signaling and communication equipments, computer installations for operations, commercial and other purposes, construction equipments etc.  With technological improvements and need for automation, more and more electrically operated equipments are getting introduced.  Supply is either taken from the local electricity supply authorities, or the OHE and supplemented with other sources such as diesel generating sets, uninterrupted power supply systems etc.

1.3 New Developments

With new developments in the area of catering, information technology and off-loading to trade, equipments which are not directly and totally under the control of the Railways and staff who are not directly and totally under the control of the Railways are entering into the system.  IRCTC has already installed and is planning to install electrically operated equipments both inside the Rolling stock and at stations with access to passengers. Same is the case of equipments proposed by RailTel Corporation, both at fixed installations and inside the rolling stock.  Another development is off-loading of maintenance workload to private agencies who will be working on electrical equipments both in fixed installations as well as rolling stock. 

2.0 STATUTORY FRAME WORK IN INDIA (The ELECTRICITY ACT, ELECTRICITY RULES):

In India, generation, transmission, distribution and utilisation of electricity is generally regulated by the various provisions in the Indian Electricity Act and the Indian Electricity Rules.  Statutory institutions  created through the Rules and the Act, are entrusted with the responsibility to ensure public safety from electrical systems involved in the generation, transmission, distribution and use of electricity.

The Rules and the Act dwell in detail on the aspects of design, operation and maintenance of electrical equipments, apparatus and system as well as the competence of personnel involved in the operation and maintenance.

Chief Electrical Inspector and the Electrical Inspector are the authority who are to be appointed by the Appropriate Government under Section 162 of the Act to ensure the enforcement of the provisions of the Act and the Rules.   With regard to the Railways, the Chief Electrical Engineers are also the Chief Electrical Inspectors to the Government, as decided by the Appropriate Government.  Accordingly the Chief Electrical Engineers in their role as Electrical Inspectors are required to carry out various functions as provided in the Act and the Rule.

While certain exemptions and dispensations are specially provided for the Railways in the Electricity Act and the Rules, the provisions in the Act and the Rules are broadly and generally applicable to the Railways also.

3.0 CORPORATE SAFETY IN RAILWAYS:

Indian Railways have brought out a White paper on Safety during March 2003.  This document in para 3.6 identifies fire in trains as one of the accidents and also mentions 

“Fire on trains are now generally caused by short-circuiting in the wiring of the coaches, inflammable material left over, specially in baggage and parcel coaches, running on passenger carrying trains or fire caused in locos.”  

The paper in para 3.6.1 goes on to describe some of the steps taken to prevent carriage of inflammable material on trains.  This is an area covered in the Indian Railways Act under section 67.  The paper also identifies steps taken to minimise spread of fire in coaches, but does not elaborate on the preventive steps taken/required for avoiding electrical fires.  The term “short-circuiting in the wiring” is a very general term used for describing electrical fires, but the mechanism of starting an electrical fire could be varied – such as short-circuiting, over-heating due to bad design or incorrect maintenance practices, flashover due to poor insulation or over voltages and proximity of inflammable fuel/vapour etc.

The fact remains that though the number of accidents involving fire in trains is small, the intensity, panic and trauma associated with fires in closed confines makes it one of the worst case of accidents inviting intense public reaction.

Another area of electrical accident is the likelyhood of electric shock to passengers or staff either inside the compartments or in other areas in the Railways.  This item does not find place in the white paper, possibly due to the very small number of such incidences reported.    

4.0 ELECTRICAL SAFETY REGULATIONS AND RAILWAYS

4.1
Provision in the Act

Basic provision in the Indian Electricity Act for ensuring electrical safety is Section 53 which empowers the Central Electricity Authority to specify suitable measures for:

(a) protecting the public (including the persons engaged in the generation, transmission or distribution or trading) from dangers arising from the generation, transmission or distribution or trading of electricity or use of electricity supplied or installation maintenance or use of any electric line or electrical plant;

(b) eliminating or reducing the risks of personal injury to any persons, or damage to property of any person or interference with use of such property;

(c) prohibiting the supply or transmission of electricity except by means of a system which conforms to the specifications as may be specified;

(d) giving notice in the specific form to the Appropriate Commission and the Electrical Inspector, of accidents and failures of supplies or transmissions of electricity;

(e) keeping by a generating company or licensee the maps, plans and sections relating to supply or transmission of electricity;

(f) inspection of maps, plans and sections by any person authorized by it or by Electrical Inspector of by any person on payment of specified fee;

(g) specifying action to be taken in relation to any electric line or electrical plant, or any electrical appliance under the control of a consumer for the purpose of eliminating or reducing the risk of personal injury or damage to property or interference with its use.

4.2 Applicability and Compliance

With the dual role of Chief Electrical Engineer and Electrical Inspector, enforcement of various provisions in the Act and the Rule are by and large followed and in-built with regard to electrical equipments and works directly under the technical and administrative control of the Chief Electrical Engineer.

With regard to fixed installations, there exists a practice of the concerned officers and staff making a formal application with all the related documents to the Electrical Inspector for commissioning of new and modified electrical works.

However it cannot be stated with certainty that strict compliance of the following sections of the Act and the Rule are being observed in the Railways:

a) Section 45 of the Rules titled “Precautions to be adopted by consumers, owners, occupants, electrical contractors, electrical workmen and suppliers” stipulates:  

“(1) No electrical installation work including additions, alterations, repairs and adjustments to existing installations, except such replacement of lamps, fans, fuses, switches, low voltage domestic appliances and fittings as in no way alters its capacity or character, shall be carried out upon the premises of or on behalf of any consumer, supplier, owner or occupier, for the purpose of supply to such consumer, owner or occupier except by an electrical contractor licensed in this behalf by the State Government and under the direct supervision of a person holding a certificate of competency and by a person holding a permit issued or recognized by the State Government.  

PROVIDED that in the case of works executed for or on behalf of the Central Government and in the case of installations in mines, oil-fields and railways, the Central Government and in other cases, the State Government may, by notification in the official Gazette, exempt, on such conditions as it may impose, any such work described therein either generally or in the case of any specified class of consumers, suppliers, owners or occupiers from so much of this sub-rule as requires such work to be carried out by an electrical contactor licensed by the State Government in this behalf.

(2) No electrical installation work which has been carried out in contravention of sub-rule (1) shall either be energized or connected to the works of any supplier”.

No exemption has been officially notified by the Railways under this section and there are several areas where electrical works are executed by persons not having the requisite permit and are also not supervised by competent personnel.

b) Section 5 of the Rules titled “Entry and Inspection” authorizes the Electrical Inspector or any other officer appointed to assist him to enter into any place, carriage or vessel where there is an electrical equipment or apparatus for generation, transmission, transformation, conversion, distribution or use of energy takes place and carry out tests therein and check observance of provisions of the Act.  No set practice exists in the Railways presently to cover all such areas indicated above under the purview of the Electrical Inspector or his assistant.

c) Section 47(A) of the Rules titled “Installation and testing of generating units” stipulates:

“Where any consumer or occupier installs a generating plant, he shall give a thirty days’ notice of his intention to commission the plant to the supplier as well as the Inspector:

PROVIDED that not consumer or occupier shall commission his generating plant of a capacity exceeding 10 KW without the approval in writing of the Inspector”.

Strict compliance of this provision is not being followed, especially with regard to Rolling Stock applications.

d) Section 161 of the Act titled “Notice of Accidents and Inquiries” stipulates prompt reporting of electrical accidents by the person in charge of the equipment to the Electrical Inspector.  Strict compliance of this provision is also not being followed, again especially with regard to Rolling Stock applications.

4.3 Special Provisions for Railways

4.3.1 A specific case is regarding the exemption of Railways Rolling stock from the applicability of Chapter IX (Electric Traction) of the Rules as detailed in Section 94

“94.
Additional rules for electric traction:

(1)
The rules in this Chapter apply only where energy is used for purposes of traction


PROVIDED that nothing in this Chapter shall apply to energy used for the public carriage of passengers, animals, or goods on, or for the lighting or ventilation of the rolling stock of any railway or tramway subject to the provisions of the Indian Railways Act 1890”

The items covered under this chapter pertain to the conductors used for electric traction and for the Railways, these items are in turn covered elaborately in the AC Traction Manual.

4.3.2 Another case is the exemption of Railways from issue of advance notice to prior to transmission or use of electricity in public places, as detailed in Section 54 of the Act:

 “54.
Control of Transmission and Use of Electricity
(1)
Save as otherwise exempted under this Act, no person other than the Central Transmission Utility or a State Transmission Utility, or a licensee shall transmit or use electricity at a rate exceeding two hundred and fifty watts and one hundred volts -

(a)
in any street, or

(b)
in any place -

 (i) in which one hundred or more persons are ordinarily likely to be assembled; or

(ii) which is a factory within the meaning of the Factories Act, 1948 or a mine within the meaning of the Mines Act of 1952, or

(iii) to which the State Government, by general or special order, declares the provisions of this sub-section to apply,

without giving, before the commencement of transmission or use of electricity, not less than seven days’ notice in writing of his intention to the Electrical Inspector and to the District Magistrate or the Commissioner of Police, as the case may be, containing particulars of the electrical installation and plant, if any, the nature and purpose of supply and complying with such of the provisions of Part XVII of this Act, as may be applicable.  

PROVIDED that nothing in this Chapter shall apply to energy used for the public carriage of passengers, animals, or goods, on, or for the lighting or ventilation of the rolling stock of any railway or tramway subject to the provisions of the Indian Railways Act 1989”.

In this case also, with regard to fixed installations Railways have taken adequate precautions under the AC Traction Manual and other laid down procedures.  But with regard to Rolling Stock, adequate steps have to be taken by the Railways.

4.4 Role of Electrical Inspector in Electrical safety of Rolling Stock

Railways have laid down a detailed procedure for opening of new lines, introduction of new rolling stock etc., vide Gazette notification dated 21st July 2000.  However, the role of Electrical Inspector is defined clearly only in case of approval of electric traction equipment.  

As regards – “Use of new types of locomotive or rolling stock”, an application is required to be made to the Government through the Commissioner along with six items.  One of the six items is a Safety certificate, to be jointly signed by the Chief Engineer, Chief Mechanical Engineer and Chief Electrical Engineer (for Electric stock).  Chief Signal and Telecommunication Engineer and Chief Operations Manager are also required to sign the certificate for certain specified cases.  However, the definition of “Electric stock” is absent in the document.  Also since the certificate is to be issued by the Chief Electrical Engineer as different from the Electrical Inspector, it is presumed that the maintenance aspects and interference with OHE etc., only are taken care of and not the fundamental issue of Electrical safety.  There is an urgent need to include a separate certification from the Electrical Inspector clearing the electrical safety of rolling stock additionally, while making the application to the Commissioner.

4.5 Penalties

Another important aspect in the Act, as provided under Section 148 is the applicability of penalty for non-conformity to the provisions, even for works pertaining to the Appropriate Government, as detailed below:

“148.
Penalty where works belong to Government:
The provisions of this Act shall, so far as they are applicable, be deemed to apply also when the acts made punishable there under are committed in the case of electricity supplied by or of works belonging to the Appropriate Government”.

This makes it all the more imperative that a proper machinery be installed for proper monitoring and implementation of all the applicable provisions in the Act.

5.0 RESPONSIBILITY OF THE RAILWAYS

From the foregoing, it is evident that there is a definite responsibility on the Indian Railways not only as a public service provider involved in generation, transmission, distribution and utilisation of electricity, but also as the Appropriate Government, to institute adequate machineries and lay down rules, regulations and procedures for strict compliance of various provisions of the Indian Electricity Act and Indian Electricity Rules truly in letter and spirit.  Irrespective of some of the incorrect practices and aberrations in the past, which were not in conformity with the basic requirements of electrical safety, it is high time that corrective measures are taken to prevent accidents on the Indian Railways arising out of improper and unsafe utilisation of electricity whether for fixed or portable (moving) installations.

In this context, some of the observations made by the Hon’ble High Court of Delhi while delivering the judgment on the “Association of victims of Uphaar Tragedy and Others Vs Union of India and Others” are very pertinent and relevant.

 “The Government and its agencies would also be liable for not having ensured strict compliance with Rules and Regulations which have been created to ensure safety”.

“Though it is the case of Delhi Vidyut Board that with a view to ensure continuous supply of electricity to the consumer, they did not feel it necessary to have the equipment inspected by the electrical inspector, and to get his approval before the transformer was made operational, however, in our view, the argument does not inspire any confidence inasmuch as the Board is not expected to do away with the safety standards in the name of supply of continuous electricity to the consumers.  Safety is the first aspect which has to be looked into by all concerned including the Board and even if there is any apprehension of the safety standards having not been followed, the transformer ought not have been made functional”.

“It is also not in dispute that the Government is entrusted with duty to ensure that the Rules and Regulations are complied with.  It is also not in dispute that a theatre is a place where large number of people have to sit in an enclosed area for a long period of time and there is a potential threat to the life and safety if fire, leakage of gas etc. takes place and this potential threat has to be guarded against”

“The fact that safety standards were prescribed by the authorities clearly show that the disaster was foreseable”.

 “This litigation has highlighted the malaise of indifference, sloth and indeed  “chalta hai” attitude which affected the statutory authorities required to ensure and guarantee public safety.  It is very clear that the tragic loss of innocent lives could have been avoided/reduced if rules for public safety were given the importance which the legislature intended and the executive disregarded ”. 

6.0 DISCHARGE OF FUNCTIONS OF EIG ON THE RAILWAYS

Presently the Chief Electrical Engineers of the Zonal Railways are expected to discharge the functions of the Electrical Inspector in the Railways.  The duality of role both as a maintainer and as an enforcer of rules creates a situation of complicity for items under his technical and administrative control.  A similar situation existed in the State Governments where the role of Electrical Inspector was entrusted with one of the Chief Engineers of the State Electricity Boards.  Over a period of time, the State Governments have established an independent institution of Electrical Inspectorate to deal with the issue of electrical safety exclusively. 

The present system of implementing the institution of Electrical Inspector on the Railways is becoming increasingly inadequate and ineffective on account of the large number of electrically operated equipments getting introduced into the system as already explained and the number of agencies involved, many of them technically and professionally not competent to operate and maintain such assets safely.  In the past, all the electrical assets were totally under the technical and administrative control of the Chief Electrical Engineer who is also the Electrical Inspector, which provided intrinsic control automatically into the systems of operation and maintenance of such assets; in addition to ensuring the competence of staff involved in carrying out and supervising such activities.  With the volume and complexity of electrical assets increasing manifold and need for exercising adequate control over the various agencies involved with such assets, there is a pressing need for augmenting, if not separating the institution of Electrical Inspector on the Indian Railways, before the system goes out of control leading to public trauma and tragedy of a magnitude witnessed as in the case of ‘Uphaar’ Cinema fire disaster.

6.1
Operative Mechanism

Various options are available for the organizational structure of the Institution of Electrical Inspector on the Indian Railways

· Maintain the existing system with necessary augmentations

· Modify the existing system to the extent of creating a separate and exclusive identity under the Chief Electrical Engineer 

· Differentiate the functions of Chief Electrical Engineer and Electrical Inspector by setting up a separate entity.

In order to get out of the complicity arising out of the dual roles and also loss of objectivity arising out of common administrative control of Electrical Inspector and Chief Electrical Inspector, it would always be preferable to have a separate entity who will be directly under the Ministry of Railways.

In addition to the structure of the organization, several additional systems, regulations, procedures and instructions need to be introduced 

to take care of various safety aspects and statutory obligations brought out above, which have so far either not been addressed or implemented adequately.

Detailed modalities and broad guidelines for functioning of the institution of Electrical Inspector on the Railways are suggested below.  

6.2
Modalities

6.2.1
Sanction of EIG

i) The norms would be applicable to all electrically operated equipment and all rolling stock having electrical installations, equipment, apparatus, etc. provided therein.

ii) The primary responsibility of operation and maintenance shall be of the owner of the assets as per IE Rules.

iii) The application for the sanction of EIG may be made by the owner of the asset or his authorized representative.

iv) Sanction of EIG would be a precondition for CRS to consider his sanction of introduction of any new assets having electrically operated equipments or electrical systems.

On receipt of the application for sanction of EIG within the prescribed notice period, the EIG at his discretion may, if he considers necessary, inspect an installation or consider the sanction based on the documents, if he is satisfied. The documents to be submitted to the EIG for the purpose of sanction will include the following

a)
New installations

i) Description of installation including function.

ii) Laid down norms for design, type approval, specification, materials and inspection of equipment

iii) Certification that norms laid down have been complied with for design and installation duly substantiated with supporting documents

iv) Maintenance procedures proposed to be adopted

v) Competence of personnel involved in maintenance and operation certified by the appropriate authority

vi) Schedule of inspection and format of records proposed to be followed and/or adherence to the laid down schedule

vii) List of dispensation/deviations along with relaxations sanctioned by appropriate authority

viii) Notice to public and warnings

b)
Modification to existing installation:

i) Description of installation including function.

ii) Certification that norms laid down have been complied with for design and installation duly substantiated with supporting documents

iii) Maintenance procedures proposed to be adopted

iv) Competence of personnel involved in maintenance and operation certified by the appropriate authority

v) Schedule of inspection and format of records proposed to be followed and/or adherence to the laid down schedule

vi) List of dispensation/deviations along with relaxations sanctioned by appropriate authority

vii) Notice to public and warnings

viii) Steps proposed for implementation of the modification, in case it is to be a phased process.

6.2.2
Periodic inspection and reporting

· Adherence to laid down and accepted maintenance practices

· Quality of materials used

· Check on access to various parts of installation by competent personnel and public

· Basic records management and follow up to ensure adherence to maintenance practice

· Competence of operating and maintenance personnel

· Public/user/operating and maintenance personnel inputs regarding safety and its evaluation for adoption.

EIG may nominate/authorize competent personnel having appropriate technical and professional qualification/experience to continuously supervise and monitor the maintenance.

6.2.3 Reporting of Accidents and Unusual Occurrences 

· Reporting of electrical accidents and investigation by EIG or his authorized representative

· Follow up action by the owners of assets on investigation by the EIG or his authorized representative.

6.2.4 Licensing 

· Issue of license and competency certificate for various agencies involved in installation, modification or maintenance of assets, duly conducting tests as necessary.
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